this level.
It is to be deplored that so much of our time is taken up and that our energies both mental and bodily are expended in attempts to prolong life in patients suffering from terminal states, for whom our best endeavours can do no more than leave them in a condition far short of normal; in truth, far too much of modern surgery is mutilation. Admittedly in the present state of our knowledge it cannot be otherwise, but this does not prevent us from dreaming of more perfect surgical ideals. It is unnecessary to quote examples, for any operation -list of a hospital staff's day's-work provides many; in fact, if we exclude the correction of some injuries, such as fractures, and cosmetic operations, such as those for congenital deformities, e.g., cleft palate and hare-lip, there is little in our technique which does not replace one evil by another, admittedly of less, and usually of an unimportant degree.
That fascinating branch of surgery which endeavours to combat the ravages of age by transplantation of an organ or part of it from an ape closely allied to man, or to replace a damaged or diseased organ by a similar organ taken from another human, or to fill in a deficiency such as an absent finger by grafting another in its place, is still in its infancy. The laws which make for success are beginning to be understood and it is clear that much that has been exploited cannot bear the scrutiny of judgment by results. In fact, we may assert that the grafting of an organ or part of an organ from an animal is only of temporary benefit and that transplantation of an organ from man to man can only be successful when the technique of connecting the blood-vessels of the transplanted viscus to those of the recipient has been improved to a degree not yet possible, so that immediate restoration of the necessary nutritive fluids can be established with a reasonable degree of certainty. This restoration of circulation applies not only to blood-vessels, but also to lymphatics; in fact, the former may be satisfactory and the latter imperfect, as is seen in the tendency to a solid cedema shown by tubed and other bulky skin grafts, which persists for months when their vitality is not in question.
Let us now pass to a consideration of the physical limitations by which our work is hemmed in. I propose to exclude all those which are engendered by the morbid states of our patients and only to deal with limitations which result from the nature of bodily tissues and from the healing of every operation wound.
There is some truth in a remark which Lord Moynihan made at a recent Hunterian dinner to the effect that surgery as a craft had reached finality--a statement which the late Lord Birkenhead attacked with all his dialectic skill. It is probably unnecessary to remind the more senior of my audience that this idea is not new; in fact, in an American journal I recently came across a quotation from Erichsen to the same effect, made at the time when Listerism had become firmly established. But if the half truth be admitted, so must the reservation that even with our very best technique, the finest and most accurate primary union results in the formation of a scar.
In this relation the work of Aymard [1] may be recalled: he endeavoured to reduce the width of scar to its smallest possible dimensions by cutting the skin very obliquely and replacing and suturing the flap with meticulous care.
It is obvious that a width of scar, which is of no importance in the coarser tissues, is an absolute bar to function in the more highly specialized glands, and completely blocks the transmission of impulses in any part of the nervous system, either central or peripheral.
Modern aseptic technique has undoubtedly modified the amount of scar formed in any tissue operated upon, by limiting the leuococytic infiltration, but it is generally believed that proliferation of the fixed connective tissue cells is the ultimate factor in the causation of fibrous tissue and, so far as I know, there is no means by which this may be controlled.
But my first object in directing attention to scar tissue was an endeavour to decide what happens to any one of the higher connective tissues when it is subjected to an abnormal strain. To anyone who has operated on a patient who has already undergone a radical cure for inguinal hernia of the Bassini type, the appearance of the conjoined tendon will be familiar. In normal conditions this forms a robust muscular upper border to the inguinal canal, which by its contraction is closed at the upper end, so forming a perfect sphincter to the internal abdominal ring when the muscles of the abdominal wall are put into action. Now when the conjoined tendon is sutured down to the inguinal ligament, one of two results ensues: either the stitches cut out, or the somewhat bulky mass of muscle degenerates and becomes converted into a comparatively thin fibrous barrier. As such it may provide a sufficient protection against recurrence, but its function is now merely mechanical, and its structure is grossly altered. I cannot believe that my observations on several such results are exceptional, and I would like to hear from other speakers wbether they have come to similar conclusions or not.
What I have just said only provides an example of a surgical principle of which the truth must be admitted, i.e., that human tissues dislike abnormal tension. When applied to the soft parts, a strain, in my judgment, usually results in a suture material of whatever nature or strength, cutting through, with a giving way of the structure which it is desired to hold down, or in the formation of scar by degeneration of the tissue held down. This limitation appears to me to apply to so many of the operations described under the name of pexies, and a particular example which illustrates my point is that of orchidopexy.
Consideration of this behaviour of soft parts under strain brings me to another type of technique-operations for incisional or ventral hernia. Here an area of scar has been produced by infection, and the fibrous tissue over this area offers a feeble resistance to normal abdominal tension. The normal resilient elastic abdominal wall has been replaced by an inelastic scar; we speak of this as stretching, but as a fact it gives way and a gap results. Our object is to replace the scar by normal resilient muscular layers. Many operations have been devised and much ingenuity has been expended in attempting to close this defect, and yet the majority of such devices can only replace a thin weak scar by a thicker, more resistant one. Such is the method of action, in my opinion, of metal filigrees, or of the introduction of living suture material-fascia lata,-after the method of Gallie and le Mesurier [2] . I submit that in dealing with such cases we should concentrate our attention not on the gap but on the tissue which fills it; thus let us begin bv a free excision of all abnormal fibrous tissue, i.e. scar, and let me here point out that one's heart must be hardened and one's courage steeled, for often a most alarming gap will be left. When this has been done, normal aponeurotic and muscular layers can be approximated severally, and it is all-important to spend time in accurately defining the layers of the abdominal wall and suturing them one by one. I have not so far met with any incisional or ventral hernia which I could not close in this way with ordinary catgut sutures, though I will admit that I was once carefully scrutinized by two old dressers who thought that I had made so big a gap that I could never close it. My former Registrar, Mr. Eckoff, lately set up an inquiry with regard to patients dealt with in this way, and while the number is too small to provide any statistical conclusions, it is interesting to note that no recurrence was revealed and they were all following their normal occupations without pain or the use of any appliances.
A most interesting eccentricity of scar formation is traumatic keloid. I remember about thirty years ago observing that after an operation for inguinal hernia in small children, if the incision encroached on the hair-bearing pubes, that part of the scar might be keloid, and the rest a thin normal scar: I have now a patient operated upon recently whose cholecystectomy scar is keloid above and below but normal in the middle. It is my belief that a keloid, if excised freely, may not re-form.
With this I shall leave the subject, the thesis of which seems to me to be the limitations imposed upon our work by the nature of the bodily tissues and by the pathological formation of scar tissue, and an endeavour to determine how scar may be avoided and, if present, how it should be dealt with.
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[1] AYMARD, J. L., "Invisible Suirgery," Lancet, 1906 (ii), 1314. [2] Brit. Joutrn. &Surgq., 1924, xii, 289. Discussion.-Mr. C. AMAX PAGE said Mr. Fagge had suggested that surgical operations with the exception of face-lifting and similar procedures were mutilating. Yet the President himself, later on, had dealt with operations for the relief of hernia in which, surely, there was restoration to the normal, or nearly so. Bone-grafting, again, could be placed in the same category, though admittedly this was not often performed.
His own treatment of certain ventral hernias differed from that advocated by Mr. Fagge. In cases in which there was a large gap he had usually performed a plastic operation, generally without the use of any foreign material. He had endeavoiured to get apposition of the main bulk of the abdominal wall by overlapping, as in the Mayo operation for umbilical hernia, and he considered that his results were good. He had, however, no strong views on the subject. In the Mayo " double-breasted waistcoat " operation no attempt was made to suture'the various layers of the abdominal wall in detail, yet good results ensued, and he did not see why this method should not be adopted in cases of incisional hernia.
He had been interested to hear the President say that keloids could be excised and a, sound scar secured. He (the speaker) had thought that if one excised a keloid, another came in its place; but that might be because he had not tried it.
Mr. ZACHARY COPE said that the limitations of surgery might be dealt with from several points of view. One could take, for example, the limitations enforced by a multiplication of specialities. There was a tendency for the individual surgeon to become restricted to one small sphere, and if specialities continued to increase at the present rate, one could not say within what limits the individual surgeon might not ultimately be confined.
Strictly speaking, there could be no limitation to surgery; if it was to live it must advance.
There might be limitations in some directions, but it would be found that there were other, paths by which the surgeon could advance. The first time that the statement about surgical limitations was made (by Erichsen, fifty years previously) the kidney, the brain, and the spinal cord had not been operated upon, and most of the internal viscera had not been touched. Now, however, it could be said that every viscus, from the pituitary body to the depths of the spinal cord, had been dealt with. The advance of the future would, he thought, be in the direction of a greater and more intelligent co-operation of the surgeon with the physician; there would some day be an end to the present occasional opposition between them. He did not see why, in the next ten years, there should not be discovered a real medical cure for exophthalnic goitre, as that condition must be due to a toxic process. Occasionally sudden changes occurred in it without operation, and infection sometimes played a part. There should also be a method of curing gastric ulcer without operation. The President had said that it was impossible to make a cut without getting some form of scar. There was a way of extirpating disease which left no scar worth mentioning, as in the tongue, namely by radium treatment. The tissue left after such application was practically normal in appearance. Might it not therefore be that in the application of radium therapy there would be in future the disappearance of scars and the re-appearance of normal tissue? Many keloids would vanish under X-ray treatment; they certainly became softer. It was reasonable to look forward to the time when, by some modification either of length of application or of actual rays, scars might be banished, and normal tissue appear.
Mr. A. J. WALTON said that as the surgeon grew older he asked himself what was being done in surgery. He felt more and more, on contemplating results, that the aims of the surgeon in the future would be to abolish surgery. Practically everything done by the surgeon was a mutilating operation. He, personally, had always laid down the law that in surgery as little as possible normal tissue should be removed.
Mr. Cope had raised two interesting questions, which had always been present in his (the speaker's) mind. One was that surgical operation for exophthalmic goitre was theoretically wrong, but it was at present the only certain method of cure. Still, one could not envisage surgery going on for mliany years and being still associated with such mutilating operations.
The second point was one of gastric surgery. He thought that the Continental method of removing half the stomach on account of a small ulcer was, theoretically, wrong, and he could imagine that in the future all such operations would be abolished. He was finding, in his own practice, that he was doing more medicine and less surgery.
The most ideal surgical operations-those which aimed most directly at the restoration of normal function and anatomy-were those for the removal of benign tumours; next came those for restoration after accident. And Mr. Max Page had mentioned fractures; these were wounds of normal tissue, operations for which did restore very nearly the normal condition with a minimal formation of scar tissue.
In regard to the treatment of ventral hernia, his experience supported what the President had said. He (Mr. Walton) had never felt convinced as to the value of the filigree operation. By carefully dissecting, and treating the layers one by one, the surgeon achieved success. There was, however, an exception, namely, when the hernia had arisen owing to pronounced nerve destruction. He knew no condition so hopeless as that in which there was paralysis of the rectus muscle or of oblique muscles. In those cases, restoration was almost impossible. But, for the rest, he agreed with the removal of scar tissue.
Mr. W. E. TANNER asked if the President approached those median supra-umbilical hernia cases in which there was the barrel-shaped chest with bronchitis, with the same certainty that he approached the ordinary case of incisional hernia.
Mr. E. I. LLOYD asked if Mr. Fagge's philosophy could explain the! curious variations of keloid in patients suffering from various congenital deformities, particularly children who had just escaped having a hare-lip. Probably an surgeons had seen such patients with scars which Nature had produced, of a kind which the surgeon tried in vain to emulate. Why did Nature do this in such a superior way? One could take this point a stage further. One had only to remind oneself of the development of the face to realize that every face was made up of a series of marvellously sutured seams.
With regard to keloid, he had been impressed in his own small experience with the occasional occurrence of keloid at the lower end of the inguinal incision, and he believed that it occurred more fre4uently in the lower end of the hernial scar than in the upper. But whether, as the President suggested, that was due to its encroaching on the pubic hair was matter for conjecture. His own work was largely among children, who had as yet no pubic hair. His experience suggested, especially in connection with undescended testes, that the lower the wound, the more liable was it to show keloid. He had excised keloids and seen them recur. He thought the proper treatment was not to apply X-rays or radium immediately, but to excise the keloid and then apply radium. Some patients appeared to be more liable to keloid formuation than others. Many children whom he saw seellmed particularly liable to it. When one thought of solime patients, particularly, perhaps, those with burns or scalds, one wondered how far the efforts to correct these deformities and disfigurements had produced a cure almost worse than the disease. In one patient he (the speaker) had carried out a successful pedicle graft, but was horrified a few months later to find that the abdominal wall fron which the pedicle had been taken presented a large mass of keloid I in. in diameter, though at the operation the suturing had been accurate and sepsis had been absent. The PRESIDENT (in reply) said that he had not meant to imply that every incisional hernia could be cured in the manner described. He miieant that he had not so far met with any incisional hernia which he could not close in that way.
In many ways it was imlportant to find out the limitations of one's surgical capacity, and every surgeon should confine himself to those methods which he could use satisfactorily.
He did not doubt that Mr. Max Page could cure incisional hernias by the mnethod which he employed, and if he found that to be a satisfactory method, it was surely better to continue to use it than to embark on something which somleone else advocated.
He could express no opinion on the question asked by Mr. Lloyd, as to the scars occurring on the face in newly-born children.
In reply to Mr. Walton, he (Mr. Fagge) had been fortunate in never having had to deal with a hernia due to paralysed nerves, nor had he dealt with a case of the kind mentioned by Mr. Tanner, but in bad subjects with abdominal hernia he had managed to get along satisfactorily under spinal anesthesia.
He admitted that his explanation of keloid in the lower end of hernial scars was pure theory; the suggestion that keloid formation might be due to the influence of sebaceous glands might not bear scrutiny. It used to be said, though he had never seen anything to support the view, that keloid indicated a tuberculous tendency. It was his experience that a tendency to form keloids was miluch more pronounced in solmie patients than in others.
